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	Executive Summary 
 
This report deals with developing functional furniture for single-person households as product 
convergence. 
 
As times change, the number of single-person households is increasing globally, especially in Western 
Europe, North America, and Northeast Asia. As a result, the size of houses is getting smaller, which 
means that people do not need huge pieces of furniture. According to previous studies, single-person 
households generally have space limits, and members of these households want to utilize resources 
efficiently. To reflect this, companies are releasing a lot of furniture and products to target single-person 
households in the market, such as built-in appliances, transformable furniture, and multifunctional 
products. According to this trend, this project aims to develop suitable functional furniture for single-
person households. 
To suggest suitable functional furniture for single-person households, an analysis was conducted. By 
doing this, the needs and wishes of those living in single-person households could be obtained. As a 
user study, 20 members of single-person households were interviewed, which took approximately 65 
minutes. A focus group interview was conducted, which consisted of two sessions. For the first session, 
participants were asked questions regarding multifunctional products and furniture, and for the second 
session, they were asked questions regarding the experience they want from their space. As a result, it 
was found that they want to utilize their space more efficiently, and they want to rest in their space. 
Additionally, they want to invite their friends to their houses. Through further research, it was found 
that they spend their money on maintenance fees. In sum, this project tried to develop a product that 
could save their maintenance fees by redesigning existing heating appliances. There are two problems 
with existing heating appliances. Firstly, they are seasonal. This means that they occupy space even 
though they are not used in certain reasons, such as summer. This creates problems for single-person 
households, which have space limits. Secondly, some large heating appliances are energy consuming 
compared to small and local heating appliances, especially in Korea, Japan, and some parts of China. 
This is not suitable because members of single-person households want to utilize their resources, such 
as money and energy, efficiently.  
Designing a heating appliance so that it can be used as a stool allows members of single-person 
households to utilize their space more efficiently because they can still use the appliance even when 
they are not using the heating function. Furthermore, they can provide an extra seat for their visitors. A 
mood light function was added because they said they wanted to rest in their houses.  
A feedback session was held to get some feedback from the participants regarding this heating stool. 
They gave various opinions. In particular, they wanted to be able heat their lower body parts with this 
	heating stool. They not only preferred the mood light function, but also many other functions. However, 
only the mood light function was applied. 
To make a mock up, the exterior of the stool was chosen from among various sketches and 3D models. 
The heating wire was densely inserted into the stool. Finally, the LED mood light was installed based 
on the need derived from the user study. After the prototyping, a user evaluation was conducted to 
evaluate the stool in terms of usability and users’ emotions. As a result of the evaluation, the following 
refinements were made. First, the user needed to be able to control the temperature of the stool. Second, 
the stool needed to heat up more quickly after the power was turned on. Third, proper feedback 
regarding the temperature of the stool needed to be given to the user.  
Through this project, we designed the heating stool as a product convergence, and we hope to contribute 
to the users in the following ways. First, it will enable the users to utilize their space and energy more 
efficiently. Second, it will be aesthetically pleasing to the users. Third, it will enable the users to provide 
a seat to their visitors who drop by. Most importantly, users will be able to utilize the stool as they please 
to have a positive experience. For example, they can dry their wet clothing quickly or put their feet on 
the stool to warm up. Additionally, they can use it as a mini table to prevent their food from getting 
cold. We expect that we could quickly manufacture large quantities of this stool to provide a positive 
user experience to more users. 
 
Keywords: Single-person households, Multifunctional furniture, Heating appliance, Stool, 
Convergence 
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1. Introduction 
1.1 Background 
From a demographic perspective, single-person households are increasing globally, especially in 
Western Europe, North America, and Northeast Asia. According to Euromonitor, single-person 
households will be the fastest growing type of household in several years globally. They are already the 
dominant type in Western Europe and North America. This implies that higher demand for smaller 
household products and services is expected (2014). 
 
Figure 1. Growth index of households (Euromonitor international, 2014) 
 
As a result, the size of houses is getting smaller, which means that people do not need huge pieces of 
furniture. According to a previous study conducted by Samsung, single-person households could be 
defined by three characteristics: space/time limits, independence, and individualism. Therefore, 
members of these households prefer a small but fully functioning house, with small-sized appliances 
and products. They think highly of efficiency to utilize the limited resources. That is why they prefer 
built-in appliances, transformable furniture, and multifunctional products. (SERI, 2012) 
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Figure 2. Characteristics of single-person households (SERI, 2012) 
 
To reflect this, companies are releasing various kinds of products to target single-person households, 
such as built-in appliances, transformable furniture, and multifunctional products that can help members 
of these households to utilize their space more efficiently (expand furniture, 2016) (Kyowonwells, 
2015). For example, a multifunctional cooler box was funded 13,285,226 USD through a major US 
crowdfunding site. 
 
Figure 3. A multifunctional cooler box funded 13 million USD (Lee, 2015) 
 
1.2 Design assignment 
Based on the background, the assignment is to develop a multifunctional piece of furniture for single-
person households. 
The goals are to: 
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 Understand the target users  
 Find out what the target users want  
 Repeat the product refinement process 
The result of this assignment is to provide a suitable piece of multifunctional furniture to single-person 
households.  
 
1.3 Design questions 
1.3.1 Main question 
 What would be a suitable multifunctional furniture solution for single-person households? 
  
1.3.2 Background questions 
 Where do single-person households spend their money? 
 What kinds of multifunctional pieces of furniture already exist for single-person households?  
 
1.3.3 Key questions 
 Why do single-person households want to have multifunctional furniture or products? 
 What experiences do members of single-person households want to have in their houses?  
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2. Analysis 
2.1 Desktop study 
2.1.1 Expenditure of single-person households 
This study aimed to find out how to save the resources of single-person households. As an example, in 
the case of Norwegians, they mainly spend their money on housing, transportation, and leisure and 
recreation. Excluding irreducible items, they can save their resources by reducing the “household 
goods and services” items involving maintenance fees, such as gas and electricity charges. 
(Euromonitor international, 2014)  
 
Figure 4. Norwegian consumer expenditure of single-person households (Euromonitor international, 
2014)  
 
2.1.2 Existing multifunctional furniture for single-person households 
These days, companies produce transformable furniture, such as items that are foldable or hide-able, 
for single-person households because those items can help users save space. These products have a lot 
of functions so that one item can play the role of several pieces of furniture. Additionally, some of this 
furniture has another purpose, such as to protect privacy by hiding the space. 
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Figure 5. Foldable furniture 
 
  
Figure 6. Hide-able furniture 
 
2.2 User study 
2.2.1 Method 
To find out the needs and wishes related to multifunctional furniture of members of single-person 
households, a focus group interview was conducted. 
Participants 
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In order to look into participants’ preferences in terms of multifunctional furniture, a focus group 
interview was conducted. For this interview, 20 interviewees (10 females and 10 males) who lived 
independently were recruited. There were 6 groups, with 2 to 4 interviewees per group. 
 
Apparatus 
In the first session, the interviewees were provided a pack of cards with information about furniture 
and items that members of single-person households might have in their homes. The furniture and 
items on the cards were derived from IKEA catalogue. (Appendix 3) A sheet of paper was provided to 
each of the interviewees including questions regarding which furniture or items they would like to 
have, their functions, and which functions they would want to combine into a multifunctional product.  
Next, every group was provided about five new magazines related to lifestyle, such as CASA 
LIVING. They were asked to create a collage of their imaginary single-person household. They were 
also asked about the reason they wanted to live in such a place and what experiences they wanted to 
have in it. (Appendix 4) 
 
Table 1. Questions and materials of the user study 
 
Procedure 
The interview consisted of three sessions. Firstly, an exploration session was designed to gather the 
participants’ opinions about multifunctional furniture. In this session, the interviewees were asked 
about which multifunctional furniture or products they wanted to have and why they wanted such 
items. This session worked as an ice-breaker as well. It took about 25 mins. Secondly, a collage 
session was conducted, which let interviewees design their own space for a single-person household 
in which they wanted to live in the future. Through this, the experiences that interviewees wanted to 
have in their sole space were extracted. This took about 40 mins.  
 
Session Questions Materials 
Exploration Which items do you want to combine, and why? 
Item cards related to living, 
interview sheet 
Collage Which experiences do you want to have in your place, and why? 
Magazines related to living and 
interior 
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Figure 7. Focus group interview (left: Exploration session, right: Collage session) 
 
Data analysis 
Qualitative data was derived from the transcription. The functions the interviewees wanted from the 
multifunctional items and the reasons the interviewees wanted to have multifunctional furniture or 
products were obtained from the first session. The experiences they wanted to get from their sole 
space were acquired from the second session.  
 
2.2.2 Results 
Multifunctional items 
Participants wanted various kinds of multifunctional furniture or products, including built-in furniture. 
They said that not only two but more than three functions can be combined into a multifunctional 
item. (Appendix 5) 
 
Table 2. Frequency of items for multifunctional items 
Frequency Item 
8 Bed 
7 Bookshelf, Sofa 
6 Refrigerator, Speaker 
5 Air conditioner, Armchair 
4 Desk 
3 Computer, Mood light, Stand light, Wardrobe 
2 Coffee machine, Display cupboard, Fan, Microwave, Projector, TV, Washing machine 
1 Chair, Dishwasher, Door, Game console, Hanger, Humidifier, Laundry hamper, Radiator, Scale, Stool, Stove, Water purifier, Window 
 
The main reason they wanted to have multifunctional items was to save space. They said that if one 
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item had several functions, it would give them extra space. Their reasons for wanting multifunctional 
items were as follows. 
	
Table 3. Reasons they want to have multifunctional items 
 
 To be convenient 
 To utilize their space more efficiently 
 To save space 
 For aesthetic reasons 
 To be stable (prevent falls) 
 To reduce the flow of human traffic  
 To utilize their energy more efficiently 
 To store their clothing in a way that keeps 
it soft and smooth but not moist. 
 To be relaxed 
 To be active 
 To have a secret space 
 To correct bad behavior 
 To control humidity 
 To save money (all-in-one) 
 To feel good 
 
	
Experience in single-person households 
Mostly, they said their sole space would be used for resting. They also considered aesthetics by 
removing unnecessary things. They did not want to fill their space with lots of furniture or products. 
They preferred a neat and orderly space, like a modern Irish kitchen or Nordic interior design. 
Additionally, many of the interviewees replied that they had a need to invite their friends to their 
space. In order to invite their friends, they said they needed more seats for visitors, such as chairs, 
stools, or big sofas. (Appendix 6) 
 
Figure 8. A result of the collage session 
For example, as seen from Figure 8, one of the participants said that natural lighting is important and 
wanted a stand light and bedside table. 
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2.3 Conclusion 
Based on the analysis, reducing maintenance fees with multifunctional furniture could be a suitable 
solution for single-person households. Additionally, this multifunctional furniture can save space for 
users. From this perspective, existing heating appliances have two problems. First, they are seasonal 
products. This means that they take up space even though they are not used during some seasons, such 
as summer. Second, particularly in some countries, such as South Korea and Japan, heating appliances 
such as boilers are used. This consumes more energy than local heating appliances, such as radiators. 
For these reasons, this project tried to make a suitable heating appliance for single-person households. 
Heating appliance 
A heating appliance is a piece of equipment or a machine that is used to raise the temperature of 
something, especially the air inside a room or a car. There are many types of heating appliance on the 
market, such as radiators, personal heaters, fan heaters, and so forth. Northeast Asia, especially Korea, 
is the only area in which people use entire heating appliances, such as Ondol, which is a floor heating 
system. On the other hand, on continents such as America or Europe, people commonly use stand-
alone heaters. Therefore, local heating appliances are used more often than entire heating appliances. 
(Appendix 7) 
 
 
 Figure 9. Entire heating appliances: A boiler (left) and a radiator (right)  
From the user study, various opportunities of multifunctional items were obtained. From among them, 
this project chose a stool because it is small and highly utilized in daily life. Additionally, the user can 
provide an extra seat to his or her visitors. 
 
Stool 
A stool is a seat with legs but no support for the arms or back. There are many types of stool on the 
market, such as foldable, transformable, three-legged, four or more legged, and so forth. 
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3. Idea 
3.1 Concept 
3.1.1 Design proposal 
This project aims to combine a stool with a heating appliance. The product can be used as a local heating 
appliance and as a stool when the users do not want to use the heating function. In a word, they can 
utilize their space and energy more efficiently. This concept will be improved continuously as research 
proceeds through design. 
 
3.2 Feedback 
3.2.1 Method 
With the concept of a heating stool, the feedback session was conducted with the same participants as 
in the user study above. A presentation was given to the interviewees about the preliminary concept of 
the heating stool. They were asked to give some feedback regarding the heating stool. Also, the 
participants drew their own “heating stool” in this session. 
 
Procedure 
This took about 20 mins. Based on this feedback, the concept would be amended and complemented. 
 
Table 4. Questions and materials of the feedback session 
 
Data analysis 
Feedback, needs, and wishes related to the preliminary concept of the heating stool were gained from 
the session. 
 
	  
Session Questions Materials 
Feedback What do you think about the “heating stool”? Drawing paper 
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3.2.2 Results 
Table 5. Results of the feedback session 
 It should be easy to move. 
 I want my feet to be warm. 
 It should prevent burns. 
 A mood light function can be added. 
 I want a back. 
 Mobility is important. 
 I need a space for storing some items. 
 It should be comfortable. 
 It should be light. 
 I want a timer function. 
 I want to combine it with a fan. 
 It should be foldable. 
 I prefer stone as a material. 
 It can be a speaker as well. 
 It can be not only heated but also cooled.  
 I want it to give feedback regarding the 
temperature. 
 I want to combine it with a hanger. 
 I want to adjust the height. 
 It should not be expensive. 
 It should be small. 
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4. Implementation 
4.1 Prototyping 
Based on the results, the heating stool should have the following two properties: small size and local 
heating. The users can utilize their space through a small and multifunctional heating stool that has a 
mood lighting function as well. The mood lighting function may provide a sense of coziness to users. 
Also, they can save their maintenance fees through using a local heating appliance instead of using an 
entire heating appliance. 
 
4.1.1 Rough prototyping  
The depth and width was 450 mm, and the height was 500 mm, referring to the existing size of stools 
based on the standard seating height not only for Korea, but also around the world. MDF was used as a 
material for the prototype to check whether the wood could deliver approximately suitable texture to 
the users based on the previous case (Ollustrator, 2013). 
 
Figure 10. First prototype (4-legged, MDF) 
After the rough prototyping, the heating stool was changed to a three- stool with no overlapping for 
aesthetic reasons. The four-legged model made of MDF was too simple and not very different from 
existing ones.  
 
4.1.2 Heating module 
A heating cable used for freeze protection will be used for the heating part. Its temperature was suitable 
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when it was applied to a metal (iron) pipe. The principle of convection used in radiators was considered, 
but it was rejected by experts because the manufacturing process is expensive and hard to realize 
externally. However, in the mass production phase, many methods could be considered. 
 
Figure 11. Heating wire 
 
4.1.3 Size 
The height of the heating stool was set as 450 mm, referring to the popular Artek stool, the Aalto stool 
60 (Finnish Design Shop, n.d.). Every rib on the upper plate has a 60-mm thickness for endurance.  
 
 
Figure 12. Modeling (3-legged) 
 
4.1.4 Material plan 
Metal alloy and wood will be used as the material of the heating stool. Aluminum alloy will be used, 
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particularly for the heating part, for the following reasons. First, aluminum alloy is light, which means 
that it is movable. Second, it has strength at a suitable temperature, between minus 10 degrees centigrade 
and about 60 degrees centigrade. Third, it is easy to manufacture. It is easily worked with using most 
machining methods such as milling, drilling, cutting, punching, bending, etc. Furthermore, the energy 
input during machining is low. Fourth, aluminum has outstanding malleability for extrusion. Most of 
all, aluminum has good heat conductivity. An aluminum conductor weighs about half as much as a 
copper conductor having the same conductivity. Fifth, aluminum reacts with the oxygen in the air, 
creating a thin layer of oxide. This layer provides excellent corrosion protection, so that it is suitable 
for furniture. Also, anodizing increases the thickness of the oxide layer, thus improving the strength of 
the natural corrosion protection. Aluminum is durable in neutral and slightly acidic environments, but 
in environments of high acidity or high basicity, corrosion is rapid. For the last, it is nontoxic and easy 
to recycle (aluminumdesign, 2016). 
 
Figure 13. Rendering 
 
4.2 Mock-up 
4.2.1 Material 
A thermostable ABS (Acrylonitrile, Butadiene, Styrene) was used to get an exact form using a CNC 
machine. To check whether it melts around 60 degrees centigrade or not, it was put into boiling water. 
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Figure 14. Material experiment 
 
4.2.2 LED 
Compared to other colors of LED (blue or green), red LED works in the range of approximately 2 V. 
Therefore, a 3.7 V lithium ion battery with suitable resistance was used for the mood lighting. It is 
rechargeable and emits ambient light with a diffuser plate. 
 
Figure 15. LED installation 
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4.2.3 Result 
 
Figure 16. Heat check 
A fixed-temperature (65 degrees Celsius) heating wire was applied, but its surficial temperature was 40 
degrees Celsius. After laying the heating stool inside of the ABS material, the surficial temperature went 
up to 31.6 degrees Celsius when plugged in at room temperature (23 degrees Celsius). It takes about 10 
mins to heat up fully. 
 
 
Figure 17. Final result of the mock-up 
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5. Testing and Refinement 
5.1 User evaluation 
5.1.1 Method 
Participants 
In order to evaluate the user experience, an experiment and an interview were conducted. For this, 4 
participants (2 females and 2 males) were recruited who lived independently. Their average age was 22 
in Korean age, and they did not major in design. 
 
Apparatus 
In order to assess the user experience, some questions were asked to the participants, including about 
emotions and usability.  
 
Table 6. Interview questions for the user evaluation 
 
Procedure 
The participants were invited to the “Home Lab,” which was set up like a real home. After giving them 
some task to use the product, the following interview was conducted. (Appendix 12) 
Criteria Questions 
Usability Was the stool easy to use? 
Emotion 
What was your first impression? 
Are you satisfied with this stool? 
Would you use the stool frequently? 
Would you buy this stool? 
Are you willing to recommend this stool to your friends? 
How was your use experience? 
Suitability to the scenario 
Was the form of the stool suitable to the scenario? 
 Are you satisfied with this stool in terms of function? 
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Figure 18. User evaluation 
 
Data analysis 
Qualitative data was derived from the transcription.  
 
5.1.2 Results 
In general, the participants were somewhat satisfied, but they said the stool took too much time to heat. 
Additionally, they gave feedback that it would be hard to clean the slits of the stool since the slits are 
narrow. They said it might be unstable because it has only three legs instead of four. However, they also 
gave positive opinions such as that they expected they could save their maintenance fees and that this 
stool would be useful if they had to dry their wet clothing quickly. 
 
5.2 Refinement 
There could be a lot of refinement, but it is important to decide whether the designer would make a 
decision based on the feedback above. Still, the stool can be developed based on the following 
suggestions.  
 Shorten the period of being heated. 
 Install a controller that can control the temperature and, at the same time, give proper 
feedback to the users. 
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 Increase the maximum temperature. 
 Make a space for storing the electrical cable neatly and conveniently. 
 Make the electrical cable detachable.  
 Include a variety of colors for the LED and the product to allow users to express their 
personality. 
 Make it light but not too light.  
Based on this feedback, I sought ways to improve the product. Frist, to shorten the heating period, an 
electrical wire with a small resistance can be used. Second, a heating cable with a high capacity to 
increase the maximum temperature can be applied. Third, a status light can be installed to give feedback 
to the users related to the temperature. Fourth, the electrical cable can be made attachable. Fifth, a 
variety of colors can be included for the LED by using LED chips such as Philps Hue Strips. 
 
Figure 19. Philps Hue Strip 
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6. Discussion & Implications 
6.1 Design implication 
The development of functional furniture as product convergence 
This project is a case study of the development of functional furniture as product convergence. 
Through the project, we were able get information to make a multifunctional product. First, the target 
user was decided by running an analysis. After that, the functions they want to have with the 
combined product were found through the user study. Based on the results from the study, 
determination was made about which functions or products and furniture to combine to fulfill the 
needs and wishes of the target user. Certainly, it is not the best option to put all of the functions into 
one product. Therefore, the designer should make an abductive choice based on the research and 
experience. As an example, the majority of target users that were interviewed preferred a fan function, 
but it was not included. 
 
6.2 Limitations 
This research-oriented project has some limitations related to repeatability. However, these limitations 
are characteristic of design research-oriented projects because they deal with social phenomena. The 
limitations are as follows. First, all the interviewees were in their twenties. Even though they would be 
the latent customers, we should have recruited people of various ages. Second, we should have invited 
more participants for the evaluation session. If we had included more participants, we could have 
obtained more influential feedback from them. Third, we conducted the evaluation session with a 
working mock-up, which has different characteristics than the intended product, such as material, 
weight, etc. This might result in different user experience and feedback from the user, so it is necessary 
to run the evaluation session again before we decide whether to launch the product to market or not. If 
some characteristics are changed, the results will be changed as well. However, this concept received 
an award at the international design convention SPARK. Therefore, we can say that the concept of this 
stool is competitive. 
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7. Conclusion 
7.1 Main research findings 
The design assignment was to provide a suitable multifunctional piece of furniture to single-person 
households. To accomplish this, an analysis was conducted to understand the target users and to learn 
their needs and wishes. They have a need for multifunctional furniture or products mostly because they 
want to utilize their limited resources more efficiently. To reflect on this, many companies are releasing 
various kinds of products to target them, such as built-in appliances, transformable furniture, and 
multifunctional products that can help them to utilize their space more efficiently. Therefore, the 
multifunctional piece of furniture that this project aimed to design was to help them save space and 
resources. From among the results of the user study, a stool was chosen as the piece of furniture, and 
this stool works as a local heating appliance and mood light. The mood light function was added because 
the participants thought that their houses should be places where they could rest.  
 
7.2 Expected contribution 
NEST 
NEST is a stool that is aesthetically pleasing and also functions as a gentle heater. It was designed for 
single-person households, where there is not enough space for furniture and seasonal electronic home 
appliances. We hope that this product provides warmth to the user, not only physically, but also 
emotionally. That is the reason the name of this product is NEST.  
 
Use scenario 
There are three main use scenarios. First, if the users feel cold, they can power on the heating part. By 
using this local heating appliance, they can save energy compared to using an entire heating appliance. 
Second, when the users have visitors to their houses, they can provide an extra seat. Third, when the 
users’ clothing is wet, they can put their clothing on the heating part to dry it. Additionally, they can 
utilize the heating part as a side table to warm their food or beverages. 
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Figure 20. How to use NEST 
 
Through this project, we have designed a heating stool as a piece of functional furniture. We expect that 
this product might contribute to the user in several ways. First, the users can save their limited resources, 
such as space and maintenance fees. Second, the product is aesthetically pleasing. Third, the users can 
provide this product to their visitors as seating. Most of all, the users can utilize the stool as they like. 
For example, they can dry their wet clothing on it or put their feet on the stool to warm them. 
Additionally, they can use it as a mini table to prevent their food from becoming cool. We expect that 
we could quickly manufacture large quantities of this stool to provide a positive user experience to more 
users. 
According to Google Trends, the United Kingdom, followed by Australia, the United States, Canada, 
and India in sequence, holds the first place when searching the keyword “stool” in the shopping category. 
Additionally, the keyword “stool” was searched chiefly in late November and early December. This 
means that it is better to release the heating stool in the market between late November and early 
December to these countries. (2016)  
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Figure 21. The cycle of searching the keyword “stool” under the shopping category for the last 5 years 
(Google, 2016) 
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Appendices 
 
Appendix 1. Multi-functional product 
 
 
Appendix 2. Proportion of single person households worldwide (Euromonitor international, 2014) 
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Appendix 3. A pack of card set about living furniture and items 
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Appendix 4. Questions for the user study: Exploration session(up), Collage session(down) 
 
 
  
Q1 : 미래에, 자신의 집(원룸)에 어떤 {가구 및 제품}들이 있으면 좋을지 카드를 모아주세요.(약 5개)
Q2 : 선택하신 {가구 및 제품} 가운데, 어떤 것끼리 기능이 합쳐지면 좋을지 알려주세요. (3~5세트)
그리고 그 {제품}들은 어떠한 기능을 하는지 종이에 간단하게 적어주세요. (부가적인 기능 포함하여 최대한 다양하게)
어떤 이유에서 그러한 제품 및 기능끼리 모였으면 하시나요?
Q3 : 잡지에서 원하는 사진들을 오려서 이상적이라고 생각하는 원룸(1인가구)을 표현해주세요. 
직접 그림으로 그리거나 말로 표현하셔도 됩니다.
Q4 : 어떤 이유에서 이러한 집을 꿈꾸나요? (경험과 관련하여)
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Appendix 5. Combination of items (exploration session) 
Multi-functional items 
   Air conditioner + Refrigerator 
   Armchair + Speaker 
   Armchair + TV 
   Bed + Air conditioner 
   Bed + Armchair 
   Bed + Bookshelf 
   Bed + Coffee machine 
   Bed + Desk 
   Bed + Mood light 
   Bed + Refrigerator 
   Bookshelf + Mood light 
   Bookshelf + Side table 
   Bookshelf + Sofa 
   Chair + Fan 
   Computer + Projector 
   Computer + TV 
   Desk + Bookshelf 
   Desk + Computer 
   Desk + Refrigerator 
   Dish washer + Stove 
   Display cupboard + Air conditioner 
   Display cupboard + Coffee machine 
   Door + Bookshelf 
   Game console + Speaker 
   Hanger + Fan 
   Humidifier + Air conditioner 
   Laundry hamper + Washing machine 
   Microwave + Refrigerator 
   Microwave + Water purifier 
   Projector + Speaker 
   Refrigerator + Wardrobe 
   Scale + Refrigerator 
   Side table + Stand light 
   Sofa + Armchair 
   Sofa + Radiator 
   Sofa + Side table 
   Speaker + Bookshelf 
   Speaker + Mood light 
   Speaker + Sofa 
   Stand light + Sofa + Bed 
   Stand light + window 
   Stool + Sofa + Bed 
   Wardrobe + Air conditioner 
   Washing machine + Wardrobe 
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Appendix 6. Results of collage session
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Appendix 7. Stand-alone heating appliances  
 
 
Appendix 8. Artek Aalto stool 60, Artek 
 
 
Appendix 9. Process of prototyping 
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Appendix 10. Process of making mock-up 
   
 
Appendix 11. A lifecylce of aluminum 
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Appendix 12. Use scenarios of user evaluation session 
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Appendix 13. Use scenario of NEST 
 
 
Appendix 14. Main panel 
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Appendix 15. Design patent applied for 
 
 
Appendix 16. Won the prize (SPARK-bronze) 
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Executive Summary in Korean 
 
NEST: 제품 융합으로서의 기능적 가구 개발 
 
본 리포트에서는 제품 융합으로서의 기능적 가구를 개발하는 것을 주제로, 1인 가구를 위한 기능적 
가구를 제작하는 과정을 다루었다.  
 
시대가 변함에 따라, 주거 형태도 그 모습을 달리하고 있다. 최근에 한 조사에 의하면, 다양한 주거 
형태 가운데 1인 가구의 비율은 지난 몇 년 동안 전세계적으로 빠르게 증가하였고, 이미 유럽 일부지
역과 북미에서는 가장 높은 비율을 차지하고 있다. 이 추세대로라면, 1인 가구는 조만간 전세계적으
로 가장 보편적인 형태의 주거형태가 될 것이다. 
이렇듯 증가하고 있는 1인 가구와 관련하여, 또 다른 연구에서는 1인 가구의 특성을 크게 세가지로 
규정하고 있는데 이는 다음과 같다. 우선, 그들은 시간 및 공간에 제약을 가지고, 이와 동시에 독립적
이며, 개인주의적 성향을 띈다. 경제적인 측면에서나 실용적인 측면에서, 1인 가구는 점점 더 작은 공
간을 사용하고 있고, 시장에서도 이에 적합한 다양한 가구 및 제품들을 선보이고 있다. 예를 들면, 공
간을 효율적으로 사용할 수 있는 빌트인 가전과 변형 가능한 가구 및 다기능 제품 등이 있다. 이러한 
흐름에 맞게 본 프로젝트에서도 공간을 효율적으로 사용하고, 에너지를 절약할 수 있는 1인 가구를 
위한 기능적 가구를 개발하는 것을 목표로 한다.  
1인 가구에게 적절한 기능적 가구를 제안하기 위하여 1인 가구를 분석하였고, 이를 통해, 그들의 니
즈를 알 수 있었다. 사용자 조사에서는 각자의 독립된 사용하는 사용자를 1인 가구로 분류하였고, 총 
20명을 대상으로 진행하였다. 그들은 대부분 혼자 거주하거나 집을 공유하는 형태로 거주하였다. 대
상자에겐 그룹 인터뷰가 진행되었는데, 이는 약 65분간 진행되었고, 두 개의 세션으로 나누어 진행하
였다. 첫번째 세션에서는 그들이 원하는 형태의 기능적 제품 및 가구에 대해 질문을 하였고, 두번째 
세션에서는 그들이 집으로부터 얻고 싶은 경험에 관하여 질문을 하였다. 이를 통해 대상자들이 어떠
한 경험을 원하는지 알 수 있었는데, 이는 다음과 같다. 첫째로, 그들은 공간을 효율적으로 사용하고 
싶어하였고, 둘째로, 집에서 편안한 휴식을 취하고 싶어하였다. 이에 더하여, 그들은 자신의 집에 친
구를 초대하고 싶어하였다. 추가적인 조사를 통하여 1인 가구의 지출 형태를 알아보았는데, 그들은 
관리비로서 일정 부분을 지출하는 것을 알 수 있었다. 이를 종합하여, 그들의 관리비를 절약할 수 있
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는 제품을 개발하고자 하였고, 이를 전열 기구를 개선하는 방향으로 설정하였다. 그 이유는 기존의 
전열 기구들은 1인 가구의 특성과 맞지 않기 때문인데, 1인 가구는 적은 공간을 효율적으로 사용하고 
싶어하나, 전열 기구들이 보통 계절성 제품이라 사용하지 않을 때에도 공간을 차지하여 공간의 효율
적 사용을 방해한다. 나아가 한국과 같은 국가는 보일러를 사용하는데 이는 공간을 전체적으로 가열
하기 때문에 에너지 효율 측면에서 부분적으로 가열하는 전열 기구에 비해 경제적이지 못하다. 이러
한 전열 기구의 형태를 스툴로 설정하여, 전열 기능을 사용하지 않을 때에는 스툴로서 사용하여 공간
을 효율적으로 활용할 수 있도록 하였다. 또한 사용자의 집에 친구가 방문하였을 때 그들에게 별도의 
자리를 내어줄 수 있을 것이다. 사용자 조사로부터 그들이 공간을 편안한 휴식의 장소로 사용하고 싶
어 하였기에 본 스툴에 무드 라이트 기능을 추가하였다. 
이러한 스툴 형태의 전열 기구와 관련된 의견을 얻기 위해 앞선 대상자들로부터 피드백을 받았다. 그
들은 다양한 의견을 주었는데, 그들은 특히 본 제품이 자신들의 신체 하부를 골고루 데울 수 있으면 
좋겠다고 하였고, 무드 라이트 기능을 선호하였다. 이 외에도 다양한 기능을 선호하였으나 그 기능이 
과도한 것이라 생각하여 모두 접목하지는 않았다. 
프로토타입 제작으로는 우선, 외형을 잡고, 내부에 열선을 설치하였으며 무드등으로서 LED를 설치하
였다. 제작이 완료된 후에, 사용자 평가를 진행하였고, 그 결과로 다음과 같은 개선사항들을 도출하였
다. 첫째로, 스툴의 온도를 조절할 수 있도록 할 것, 둘째로, 스툴의 온도가 조금 더 빨리 올라가도록 
할 것, 셋째로 스툴의 온도에 관한 피드백을 줄 방안을 제시할 것 등 여러 개선사항이 있었다.  
이번 프로젝트를 진행하며 제품 융합으로서의 기능적 가구를 제작하였는데, 이는 사용자들에게 다음
과 같이 기여할 것으로 기대한다. 우선, 사용자들이 공간과 에너지를 절약할 수 있다. 다음으로, 심미
적으로도 즐거움을 주고, 사용자들의 친구들이 집을 방문하였을 때에 자리를 내어줄 수 있을 것이다. 
마지막으로, 사용자들이 다양하게 활용하며 제품으로부터 긍정적인 경험을 얻을 수 있을 것이다. 예
를 들면, 급하게 젖은 빨래를 말리거나, 발이 시려울 때 발을 올릴 수도 있고, 간이 식탁으로 사용하
여 음식이 식지 않게 할 수도 있을 것이다. 이렇듯 다양한 활용을 통하여 사용자들에게 긍정적인 경
험을 제공하기를 희망한다. 
 
 
핵심어: 1인 가구, 기능적 가구, 전열 기구, 스툴, 융합 
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